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rib with possible fine bone marrow trabeculations (Figs 1 and 2).
There was no evidence of old fractures or bony displacement. The
hypertrophic first rib showed contrast enhancement on CT with
no evidence of bone destruction. The fat-plane at the delto-
pectoralis muscle groove appeared intact. There was no extension
of rib lesion into the adjacent soft tissue, suggestive of its benign
nature. A tentative diagnosis of an old trauma with excessive cal-
lus formation was made. Other possible considerations such as
osteochondroma and fibrous dysplasia were not likely because no
intratumoral calcifications or soft tissue filling the expanded bone
marrow was seen.
A right arm venogram revealed extrinsic compression of the
subclavian vein (Fig 3, A), which occluded on arm abduction (Fig
3, B). The findings of neural conduction studies of both upper
extremities were symmetric and unremarkable. This thoracic out-
let compression did not appear to involve the brachial plexus.
An operation was offered to the patient because of a com-
plete obstruction of the subclavian vein on arm abduction and
progressive arm weakness in recent months. The first rib was
explored with a transaxillary approach. The anterior aspect of the
first rib was enormous, but a transition back to normal was noted
anterior to the lower aspect of the brachial plexus. The normal-
appearing subclavian vessels were elevated by the underlying bone
mass. An infraclavicular approach was then performed, but the
bone mass was obstructing our approach to isolate the most
medial aspect of the subclavian vein where it joined the root of
the jugular vein. Thus, a supraclavicular approach, together with
anterior scalenectomy, was added, which enabled us to free the
entire subclavian vein. After full exposure of the subclavian vein,
a segment of the middle portion of the first rib posterior to the
subclavius tendon anteriorly and close to the lower aspect of
brachial plexus posteriorly was carefully transected with much dif-
ficulty by means of a thin, angulated rongeur. Moderate bleeding
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Thoracic outlet syndrome caused by first rib
hemangioma
Kee-Min Yeow, MD,a and Hung-Chang Hsieh, MD,b Tao Yuan, Taiwan
We report a case of first rib hemangioma that caused thoracic outlet syndrome. A 50-year-old woman who was admit-
ted to our hospital with a clinical diagnosis of thoracic outlet syndrome presented with fullness and easy fatigue of her
right arm. Her right arm discomfort was associated with intermittent engorgement of superficial veins over the shoul-
der girdle. A chest radiograph revealed an enlargement of the anterior aspect of the first rib with fine bony trabecula-
tions. Computed tomography scan showed contrast enhancement over the enlarged rib. Our tentative preoperative
diagnosis was a benign first rib hypertrophic change, such as an old fracture with exuberant callus formation. A right-
arm venogram revealed a patent subclavian vein with an extrinsic compression, which occluded on arm abduction. The
findings of neural conduction studies of both upper extremities were symmetric and normal. The patient agreed to
surgery because of the occlusive condition of the subclavian vein on arm abduction and progressive arm weakness in
recent months. Segmental transection of the offending portion of the enlarged first rib was complicated by difficulty
in isolating the whole length of the compressed but normal-appearing subclavian vein by our initial transaxillary and
infraclavicular approaches because the medial aspect of the subclavian vein was obstructed by the enlarged first rib,
which extended medially to the junction of the right jugular and subclavian veins. Successful segmental transection of
the enlarged first rib was finally accomplished by combined transaxillary, infraclavicular, and supraclavicular
approaches. A moderate amount of rib bleeding from resection ends was noted during segmental resection of the
enlarged first rib, resulting in local hematoma formation. A 470-mL bloody discharge was collected from the vacuum
ball inserted via the transaxillary route during her 12-day hospitalization. Pathologic examination revealed an
intraosseous hemangioma. The patient had a prolonged course to partial recovery of her arm numbness, but signs of
venous compression were much improved at 6 months’ follow-up. Although hemangioma is benign, its hypervascular
nature may cause catastrophic intraoperative bleeding. (J Vasc Surg 2001;33:1118-21.)
Thoracic outlet syndrome is rarely caused by first rib
bone tumor. Only a dozen cases of primary first rib neo-
plasms have been reported.1 Previously reported primary
first rib tumors were osteochondroma and fibrodysplasia,
which were benign and hypovascular. We report a first rib
hemangioma that caused thoracic outlet syndrome; its
resection resulted in an unexpected moderate amount of
intraoperative bleeding.
CASE REPORT
A 50-year-old right-handed woman had a 10-year history of
nonspecific fullness of her right arm: a reported intermittent
engorgement of superficial veins over the shoulder girder and
anterior chest that was associated with rubrocyanosis of the right
hand. The above symptoms and signs were more prominent at
the end of the day, especially after strenuous work. Her symptoms
would aggravate on arm abduction. Radial artery pulses were
symmetric bilaterally. No trauma history was remembered. Her
bleeding time, platelet count, prothrombin time, and activated
prothrombin time were normal. A chest radiograph and com-
puted tomography (CT) scan showed a mass involving the first
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was noted at both ends of the transected bone. Bone wax was suc-
cessfully used to stop bleeding from the rib. The periosteal edges
of the resected rib were sutured together after the stumps were
trimmed smooth with rongeurs. Finally, a drain was inserted from
the axilla wound. A 470-mL bloody discharge was collected by a
vacuum ball during the patient’s 12 days of hospitalization. One
week after the operation, a venogram was obtained because of
persistent preoperative symptoms. This venogram revealed a dif-
fuse long area of compression of the subclavian and axilla vein,
probably due to extrinsic hematoma formation. The degree of
external compression of the veins showed no position change (Fig
4). A repeat venogram at 1 month revealed a wide-opened sub-
clavian vein. This patient had a minimal residual fullness and sore-
ness of the whole right arm; however, rubrocyanosis affecting her
hand disappeared at our last follow-up at 6 months.
During pathologic examination, the cortex of the expanded
first rib was smooth and intact. Microscopic examination (Fig 5)
revealed an intraosseous hemangioma characterized by prolifera-
tion of thick- and thin-walled blood vessels intermixed with
venous lakes.
Fig 3. A, Right arm venogram with patient’s arm in neutral posi-
tion shows elevation of subclavian vein (V) by underlying hump
over superior surface of first rib. B, Corresponding venogram
with patient’s arm abducted reveals complete obstruction of sub-
clavian vein (V).
Fig 1. Plain chest radiograph reveals enlarged first rib with
prominent bone marrow trabeculations (arrows). Normal first rib
is seen on left.
Fig 2. CT scan shows expansile first rib (arrows) with contrast
enhancement. Diffuse coarsening of bone marrow trabeculation
is seen.
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DISCUSSION
Osseous hemangiomas are benign tumors of vascular
origin that comprise disorganized channels of abnormal
blood vessels lined with endothelialized sinusoidal chan-
nels, predominantly of the cavernous hemangioma type.
Most bone hemangiomas are found in the spine and skull,
and they account for about 1% of all bone tumors.2 Rib
hemangioma is very rare; fewer than 10 cases have been
reported.2-4 Discovery of a rib hemangioma is usually
made incidentally during a chest radiograph examination.2
A characteristic but not pathognomonic radiographic find-
ing consisted of an expansile lesion with an intact bone
cortex and fine bony trabeculations within the tumor.2-4
Contrast enhancement can be noted with CT scan.4
Osseous hemangioma can be a source of catastrophic
bleeding during oral surgery or after trauma.5 To our
knowledge, this is the first case of thoracic outlet syn-
drome caused by first rib hemangioma to be reported.
Although a first rib hemangioma is benign, it can bleed
considerably, making its resection complicated in lieu of
the complex brachial plexal anatomy in the thoracic outlet
region.1 When an expansile first rib lesion exhibiting fine
intraosseous trabeculations is seen, a hemangioma should
be included in the differential diagnosis. When strong
contrast enhancement is seen on CT scan, an angiogram
may be useful to confirm its hypervascularity, so that the
first rib can be disarticulated from the sternum and
resected posteriorly near the spine, avoiding direct contact
with the bone involved by the vascular bone neoplasm.
With the advent of present-day microcatheter technique, a
hypertrophic artery supplying a hemangioma seen on a
preoperative angiogram may be embolized to aid surgical
resection of the vascular tumor to reduce intraoperative
bleeding.6
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